been made by pneumoencephalography or ventriculography, surface and depth electroencephalography, angiography and intracranial surgery for verification by inspection, electrical studies and biopsy.
In the last analysis, however, methods of localizing function in the human brain are relatively crude, for the precise extent and effects of a brain tumor, scar or cortical ablation upon adjacent brain tissue are difficult to define. Likewise the exact extent of spontaneous or artificially induced abnormalities in electrical activity may be equally difficult to determine. Nonetheless, when brain lesions or electrical excitation of specific parts of the brain result consistently in similar effects, there is ground for accepting a localization of function. This is particularly true of brain tumors that give rise to specific visceral symptomatology long before any other symptoms occur, especially when these visceral disturbances disappear following removal of the lesion.
Electrical stimulation of the brain is unquestionably a more nearly accurate means of localizing function in the sense that it is usually possible to elicit constant and consistent effects from relatively discrete points, whereas no effect or a different effect may be produced by stimulation only mm. away. The fact that electrical stimulation may not yield an expected visceral response on excitation of a given cortical area may be caused by such influences as medication, anesthetic agents, metabolic or pathologic changes, existing background activity of the brain or viscera, or individual anatomical variations.
Despite these factors of inconstancy and uncertainty it is apparent that the effects of various lesions as well as electrical stimulation of the human brain indicate more or less discrete localization of visceral functions in the cerebral cortex.
Before assembling these data in diagrammatic form (Figs. 1-5 ) a few illustrative case summaries of brain lesions, including cortical ablations, will be presented with emphasis on visceral symptomatology. Observations on the effects of electrical stimulation and recording will then be described.
Additional data reported by others have been included in Figs. 1, ~, 3 and 5. Penfield, et al., ~1, ~, ~4 for example, have provided ample evidence that neoplastic or atrophic lesions of anteromedial temporal cortex and the insula may give rise to episodic vasomotor disturbances, such as pallor or tachycardia, and distressing epigastric sensations. Epigastric aura may also be secondary to "frontal intermediate" lesions. 75 Others 2~ have confirmed the temporal and insular source of epigastric sensations.
Bucy, 14 moreover, has described alteration of the peripheral circulation in the contralateral extremities following premotor cortical ablation, and also mentioned sudomotor changes secondary to lesions in this region. Scoville has reported transitory alterations in pulse rate on isolating the anterior cingulate gyri bilaterally, 88'8~ and vomiting in several cases after uncotomy. 90
